Effect of leukemia inhibitory factor (LIF) on in vitro produced bovine embryos and their outgrowth colonies.
In vitro produced (IVP) bovine embryos were subjected to in vitro culture with or without 1000 U/ml human recombinant leukemia inhibitory factor (LIF) added to the culture medium from Days 5 to 8 post insemination (p.i.). Resulting blastocysts were subsequently plated intact on mouse feeder cells in a medium with or without LIF. Significantly more embryos reached the hatched blastocyst stage, and the number of blastocysts with excellent morphology was significantly higher, when LIF was omitted. At Day 8 p.i., total cell count (TCC) and inner cell mass (ICM) cell count was significantly higher in embryos cultured without LIF. In embryos cultured with LIF, cytoplasmic vesicles and lipid droplets were abundant and a decreased expression of both Oct4 and laminin could be observed. Initial hypoblast formation was revealed in almost 1/3 of the LIF-cultured blastocysts whereas this feature was evident in 2/3 of the blastocysts cultured in the absence of LIF. Overall, almost 60% of the blastocysts cultured without LIF formed outgrowth colonies (OCs) when plated on feeders, whereas this phenomenon was only observed in 30% of the blastocysts cultured in the presence of LIF. A tendency for retaining a tightly packed central growth of putative ICM-derived cells was observed, when attachment to the feeder layer was initiated close to the embryonic pole of the blastocyst. At Day 8 of outgrowth culture, approximately 20% of the colonies contained a central core of putative ICM-derived cells appearing large enough for mechanical isolation and further subculture. Immunohistochemical labeling for Oct4 revealed staining of both trophectodermal and ICM-derived cells. The presence of LIF in the outgrowth culture medium did not have any apparent effect on the plating efficiency or colony type. In conclusion, LIF had an adverse effect on in vitro embryonic development when added to the culture medium in the period from Days 5 to 8 p.i., whereas it had no apparent effect on the OCs subsequently formed from such embryos.